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Three independent molecules comprise the asymmetric unit of 
the title compound, C8H9NO2, in which the dihedral angles 
between the amide group and the benzene ring are 3.0 (2), 
4.0 (3) and 3.3 (9)°. In the crystal, O— H- ■ O hydrogen bonds 
and weak C— H- ■ -N interactions are observed, forming 
infinite chains along [101]. 

Related literature 

For background to the biological activity of aromatic amides, 
see: Saeed et al. (2008); Brunsveld et al. (2001); Prins et al. 
(2001). For the anti-emetic activity of A'-substituted benza- 
mides, see: Vega-Noverola et al. (1989). For related structures, 
see: Escalada et al. (2004); Pertlik (1992). For standard bond 
lengths, see: Allen et al. (1987). 




Experimental 

Crystal data 

CgHgNOj 

Mr= 151.16 
Monoclinic, Cc 
a = 13.576 (3) A 
b = 16.964 (3) A 



c = 11.025 (2) A 
^ = 120.11 (3)° 
V = 2196.5 (10) a' 
Z= 12 

Mo Ka radiation 



IJ. = 0.10 mm"' 
r = 100 K 

Data collection 

Agilent Xcalibur diffractometer 
with a Ruby (Gemini Cu) 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis 



Refinement 

R[F^ > 2a(F^)] = 0.059 

wR(F^) = 0.192 

S = 1.10 

2802 reflections 

305 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.42 X 0.28 X 0.22 mm 



RED: Agilent, 2012) 
T„i„ = 0.634, r„„„ = 1.000 
4810 measured reflections 
2802 independent reflections 
2545 reflections with / > 2o-(/) 
R.„, = 0.015 



2 restraints 

H-atom parameters constrained 
Ap„ax = 0.58 e A"' 
A/3„i„ = -0.56 e A"' 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


01^-HM-02C' 


0.82 


1.94 


2.749 (5) 


170 


C2A-H2A---N1A'' 


0.93 


2.66 


3.267 (5) 


124 


C4/1-H4yl-N1B' 


0.93 


2.60 


3.371 (5) 


141 


OIB-HIB- ■ -02B"' 


0.82 


1.98 


2.784 (5) 


166 


C2B-H2B- - NIC'" 


0.93 


2.63 


3.404 (5) 


142 


01C-HlC-02yl 


0.82 


1.96 


2.750 (5) 


163 


Symmetry codes: (i) x — 


1, v, z — 1; (ii) X, 


-y + l.z- 


h ^; (iii) X + \,-y^ 





Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL2012 (Sheldrick, 2008); molecular graphics: 
OLEX2 (Dolomanov et al, 2009); software used to prepare material 
for publication: OLEX2. 

BN thanks Mangalore University and the UGC SAP for 
financial assistance for the purchase of chemicals. HSY thanks 
the UOM for sabbatical leave. RJB acknowledges the NSF 
MRI program (grant No. CHE-0619278) for funds to purchase 
the X-ray diffractometer. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5306). 
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4-Hydroxy-N-methylbenzamide 
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Comment 

Aromatic amides have found extensive application in synthetic organic chemistry and have a wide range of biological 
activities (Saeed et al, 2008, Brunsveld et al., 2001; Prins et al, 2001). Various N-substituted benzamides exhibit potent 
antiemetic activity (Vega-Noverola et al, 1989). The crystal structure of N-methylbenzamide, viz., 2,3-dihydroxy-N- 
methylbenzamide monohydrate has been reported (Escalada et al, 2004). Also the crystal structures of 2-hydroxy-N- 
methylbenzamide and 2-hydroxy-N-methylthiobenzamide have been published (Pertlik, 1992). In view of the importance 
of aromatic amides, we report the crystal structure of the title compound, C8H9NO2, (1). 

In (I), three independent molecules (A, B. C) crystallize in the asymmetric unit (Fig. 1). Bond lengths are in normal 
ranges (Allen et al, 1987). The dihedral angle between the amide group and the benzene ring is 3.0 (2)°, 4.0 (3)° and 
3.3 (9)°, respectively. In the crystal, O — H---0 hydrogen bonds and weak C — H - N intermolecular interactions are 
observed (Table 1) forming infinite 1-D chains along (101) and contribute to packing stability (Fig. 2). The closest 
intercentroid distance between two ;r-ring systems is 5.214 (6) A. 

Experimental 

4-Hydroxybenzoyl chloride (1.56 g, 0.01 mole) and methylamine (0.31 g, 0.01 mole) were dissolved in 20 ml methanol 
and stirred at room temperature for 3 h (Fig. 3). Then the reaction mass was poured into 50 ml ice cold water. The solid 
obtained was filtered and dried. Single crystals were grown from acetone by the slow evaporation method with a yield of 
76%. (m.p. 395 K). Analytical data: Found (Calculated): C % : 63.54 (63.56); H% : 5.98 (6.00) ; N% : 9.21 (9.27). 

Refinement 

All of the H atoms were placed in their calculated positions and then refined using the riding model with Atom — H 
lengths of O.93A (CH), 0.96A (CH3), 0.86A (NH) or 0.82A (OH). Isotropic displacement parameters for these atoms 
were set to 1.2 (CH, NH) or 1.5 (CH3, OH) times t/eq of the parent atom. Aromatic/amide H refined with riding 

coordinates: NIA(HIAA), CIA(HIAB), C2A(H2A), C4A(H4A), C5A(H5A), NIB(HIBA), C1B(H1BB),C2B(H2B), 
C4B(H4B), C5B(H5B), NIC(HICA), CIC(HICB), C2C(H2C), C4C(H4C), C5C(H5C). IdeaHsed Me refined as rotating 
group: C8A(H8AA,H8AB,H8AC), C8B(H8BA,H8BB,H8BC), C8C(H8CA,H8CB,H8CC). IdeaHsed tetrahedral OH 
refined as rotating group: OIA(HIA), OIB(HIB), OIC(HIC). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2012 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 2009); software used to 
prepare material for pubHcation: 0LEX2 (Dolomanov et al, 2009). 
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Figure 1 

Molecular structure of the title compound showing the atom labeling scheme and 30% probability displacement ellipsoids 
of three independent molecules in the unit cell. 
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Figure 2 

Packing diagram of the title compound viewed along the c axis. Dashed lines indicate O — H - 0 hydrogen bonds and 
weak C — H - 0 intermolecular interactions forming 1-D chains along (101). H atoms not involved in the hydrogen 
bonding and weak intermolecular interactions have been deleted for clarity. 

CI 




o 




+ H3C— NH2 



^NH 
I 

CH3 



Figure 3 

Reaction scheme for the synthesis of the title compound 
4-Hydroxy-iV-methylbenzamide 



Crystal data 

C8H,N02 
M,= 151.16 
Monoclinic, Cc 
a = 13.576 (3) A 
6= 16.964 (3) A 
c= 11.025 (2) A 
fi= 120.11 (3)° 
F= 2196.5 (10) A^ 
Z= 12 



F(000) = 960 

Z),= 1.371 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3483 reflections 

(9 = 4.6-77.5° 

/i^O.lOmm-' 

T= 100 K 

Block, colourless 

0.42 X 0.28 X 0.22 mm 



Acta Cryst. (2013). E69, o738 



sup-3 



supplementary materials 



Data collection 

Agilent Xcalibur 
diffractometer with a Ruby (Gemini Cu) 
detector 

Detector resolution: 10.5081 pixels mm"' 
CO scans 

Absorption correction: multi-scan 
{CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

7^ = 0.634,?;^ =1.000 
Refinement 

Refinement on P- 
Least-squares matrix: full 

R[P > 2o-(/^)] = 0.059 

= 0.192 
S= 1.10 
2802 reflections 
305 parameters 
2 restraints 

Hydrogen site location: inferred from 
neighbouring sites 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


TI *ITJ 


OlA 


-0.1230(3) 


0.69501 (19) 


0.1817(4) 


0.0616 (8) 


HIA 


-0.1628 


0.7033 


0.0974 


0.092* 


02A 


0.2475 (3) 


0.42236 (17) 


0.4097 (3) 


0.0612 (8) 


NIA 


0.1573 (2) 


0.39940(16) 


0.1817(3) 


0.0404 (6) 


HIAA 


0.1024 


0.4109 


0.0992 


0.048* 


CIA 


0.0968 (3) 


0.5501 (2) 


0.3666 (4) 


0.0471 (8) 


HIAB 


0.1499 


0.5376 


0.4589 


0.056* 


C2A 


0.0254 (4) 


0.6130 (3) 


0.3400 (4) 


0.0504 (9) 


H2A 


0.0306 


0.6425 


0.4141 


0.060* 


C3A 


-0.0548 (3) 


0.6331 (2) 


0.2026 (4) 


0.0452 (8) 


C4A 


-0.0623 (3) 


0.5876 (2) 


0.0918 (4) 


0.0468 (8) 


H4A 


-0.1158 


0.6002 


-0.0004 


0.056* 


C5A 


0.0102 (3) 


0.5240 (2) 


0.1201 (4) 


0.0439 (8) 


H5A 


0.0048 


0.4938 


0.0467 


0.053* 


C6A 


0.0917 (3) 


0.5048 (2) 


0.2590 (3) 


0.0402 (7) 


C7A 


0.1730 (3) 


0.4393 (2) 


0.2940 (4) 


0.0431 (8) 


C8A 


0.2365 (5) 


0.3355 (3) 


0.2037 (6) 


0.0549 (9) 


H8AA 


0.2520 


0.3063 


0.2861 


0.082* 


H8AB 


0.3062 


0.3570 


0.2156 


0.082* 


H8AC 


0.2034 


0.3010 


0.1239 


0.082* 



4810 measured reflections 
2802 independent reflections 
2545 reflections with I > 2a{I) 
i?i„t = 0.015 

^max = 26.8°, ^min = 2.1° 

A = -17^12 
A: = -21^20 
/ = -13^13 



H-atom parameters constrained 
w = y[a^{Fo^) + (0.146 1P)2 + 0.3673P], 
where P = {F^^ + 2F/)/3 

(A/(7)n^< 0.001 

A/Jmax = 0.58 e A"' 

AyOmin = -0.56 e A"' 

Extinction correction: SHELXL, 

Fc*=kFc[ 1+0.00 lxFc2A3/sin(2(9)]-'"' 
Extinction coefficient: 0.020 (6) 
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1 1 1 1 /"3\ 

l.lUo (j) 




0.od3o {1} 


0. /338 (3) 


0.061 / (9) 




HIB 


1.1397 




A O O AA 

0.8800 


0.8145 


A A AO sic 

0.093* 




UzB 


0.7422 (3) 




0.58944 (17) 


A CI C /OX 

0.5125 (3) 


0.0576 (8) 




NIB 


0.8321 (3) 




0.56916 (17) 


0.7436 (3) 


f\ f\A AZ" /TN 

0.0406 (7) 




rj IDA 
HiBA 


U.oo4j 




A C01A 

O.jo30 


A z: 1 
O.ozol 


A A /I A* 

(J.U49 




CiB 


A mTA 

u.y / /o (i) 




0.6941 (z) 


A nnon i^A\ 
0. /9o / (4) 


0.0455 (8) 




HIBB 


A AO 1 ^ 

0.9815 




A £: £: c 1 

0.6651 


A OT^A 

0.8729 


0.055* 




CzB 


1 A -1 A 1 /I \ 

i.u4yi (J) 




0. /5 /6 (1) 


A OOCC /' A\ 

0.OZ55 (4) 


f\ (\A £. A / A\ 

0.0464 (9 J 




H2B 


1 1 A 1 /I 

1.1014 




A 1 T 

0.7717 


A A 1 "TC 

0.9175 


A AC A 

0.056* 




/'"IT) 


1.0433 (3) 




A OAAZT 

0.8006 (2) 


A 11 CO / A\ 

0.7158 (4) 


0.0466 (9) 




C4B 


0.9661 (4) 




0.7791 (3) 


0.5779 (5) 


A AC >l A /I A\ 

0.0540 (10) 




TTyITi 


A A/TOO 




A Of\n A 

0.8074 


A CAT O 

0.5038 


0.065* 




C5B 


A OA /I /'J \ 

0.8946 (3) 




0.7156 (2) 


A CC10 / A\ 

0.5518 (4) 


f\ f\ AO H /A\ 

0.0486 (9) 




H5B 


A O y1 1 y1 

0.8434 




A '~IC\ 1 A 

0.7010 


A A C AO 

0.4598 


A ACO^ 

0.058* 




C6B 


A OAOT /OX 

0.8987 (3) 




0.6735 (2) 


0.6626 (4) 


0.0422 (8) 




C7B 


A O 1 ^ /I \ 

0.8164 (3) 




0.6074 (2) 


A /TO AA / yf \ 

0.6300 (4) 


A A /I O T {(W 

0.0437 (9) 




CoB 


0.7582 (4) 




A CATA 

0.5039 (2) 


A TO T A { Z\ 

0.7230 (5) 


0.0562 (11) 




TTOTi A 


0.7827 




A A con 

0.4587 


0.6927 


A AO A ie. 
0.084* 




HoBB 


0.6817 




A c 1 ni 

0.5173 


0.6530 


A AO A ie. 
0.084* 




HoBC 


0.7606 




A y1 A 1 A 

0.4919 


A OAAzT 

0.8096 


A AO A ie. 

0.084* 






0.3 /4z (3) 




0.4691 (z) 


A /COCA /"/lA 

O.oojO (4) 


A AZT/TC /A\ 

0.0665 (9J 




TT1 

HlC 


A 1 A^ 

0.3295 




A A ^ A'^ 

0.4643 


A ^AAT 

0.6007 


A 1 AA^ 

0.100* 




02C 


0.7454 (3) 




0.74129 (17) 


0.9069 (3) 


A AjCO A {0\ 

0.0630 (8) 




NIC 


0.6574 (3) 




0.76016 (17) 


0.6775 (3) 


A A /I o o fn\ 

0.0433 (7) 




XJ1 A 


0.605 / 




A nA cn 
0. 7459 


A Z(\A A 

0.5949 


A AO* 

0.052* 




Lie 


0.5934 (4) 




0.6151 (3) 


0.8683 (4) 


A AC0 1 /A\ 

0.0532 (9) 




HICB 


0.6448 




0.6298 


0.9601 


0.064* 






0.5zzU (4j 




O.JJZZ (3) 


A O A A Z t A\ 

0.8445 (4) 


A AC CO /"I A\ 

0.0558 (10) 




H2C 


0.5255 




A >l A 

0.5z44 


A A1 AO 

0.9193 


A A^T* 

0.067* 




CSC 


0.4443 (3) 




A CO A C 

0.5305 (2) 


0.7068 (4) 


r\ r\ AO A /A\ 

0.0484 (9) 




C4C 


A ,1 T OT ^ A\ 

0.4387 (4) 




0.5731 (2) 


0.5946 (4) 


A ACTT /A\ 

0.0522 (9) 




H4C 


0.3865 




A ^CAA 

0.5590 


A CAT7 
0.50Z/ 


A A/Ci * 

0.063* 




C5C 


0.5114 (4) 




0.6359 (2) 


A 1 t A\ 

0.6212 (4) 


0.0491 (9) 




H5C 


0.5075 




0.6644 


0.5469 


A A C AsIc 

0.059* 






\).jy\)\> \j ) 












QIC 


0.6724 (3) 




0.7228 (2) 


0.7924 (4) 


0.0463 (8) 




CSC 


0.7327 (5) 




0.8257 (2) 


0.6993 (6) 


0.0567 (10) 




H8CA 


0.7403 




0.8575 


0.7756 


0.085* 




H8CB 


0.7016 




0.8571 


0.6156 


0.085* 




H8CC 


0.8061 




0.8061 


0.7211 


0.085* 




Atomic displacement parameters (A^) 




(7" 




IP' 


yn 






OlA 


0.068 (2) 


0.0641 (17) 


0.0477 (17) 


0.0157(15) 


0.0253 (16) 


-0.0002 (14) 


02A 


0.0643 (19) 


0.0652 (17) 


0.0364 (15) 


0.0055 (14) 


0.0122(13) 


-0.0009 (13) 


NIA 


0.0413 (15) 


0.0462 (13) 


0.0254(13) 


0.0085 (12) 


0.0107(11) 


0.0014(11) 


CIA 


0.050 (2) 


0.057 (2) 


0.0305 (16) 


-0.0027 (16) 


0.0168 (16) 


0.0005 (14) 


C2A 


0.051 (2) 


0.062 (2) 


0.0323 (19) 


-0.0003 (18) 


0.0161 (17) 


-0.0064(17) 


C3A 


0.047 (2) 


0.0462 (18) 


0.039 (2) 


-0.0024 (14) 


0.0196(17) 


0.0009 (14) 
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O.OjOV (iV) 


A A10 /OA 

O.Ojo (z) 


A AA 1^/1 /^A 

O.OOlj (io) 


0.0199 


(17) 


A AA/1 0 / 1 CA 

0.0043 y i-J) 




A A/I 1 O /I 

U.U4i5 (J 


AA 


A ACC /OA 

0.0 J J (z) 


A A1 O /OA 

0.03 / (z) 


A AAAO /I /CA 

— O.OOOo (lo) 


0.0159 


(17) 


A AAOA / 1 /CA 

—O.OOzO (lo) 


C3r$ 


A A/1 /I /OA 

0,044 (z 




A (\A O 1 /I AA 

o.o4oi (iy) 


A A/1 C /OA 

0.045 (z) 


A AA1 /C /I /CA 

O.OOio (io) 


0.0217 


(18) 


A AAOA /I <CA 

o.oo3y (lo) 


C4r> 


A A/^A /I A 

O.OoO 




A ACO /OA 

O.Ojo (z) 


A AOA /OA 

o.o3y (z) 


A AAA 1 /I AA 

0.0001 (ly) 


0.021 (2) 


AAl A A / 1 OA 

o.oloy (i /) 




A A/l 0 /'OA 

0.04o (z 




A A^ ^ /'OA 

O.Ojj yl) 


A C\1(\(^ / 1 OA 

0.0300 (io) 


A AAA1 /I OA 
0.0001 (1 /) 


0.0108 


(17) 


A AAOO /I CA 

O.OOz/ (Ij) 


CoB 


A A/1 /I A /I 

0.0440 (J 


AA 

9) 


A A/l 1 A /I jCA 

0.04 iy (io) 


A AO O /OA 

0.03o yl) 


A AA/10 /I /tA 

0.004/ (14) 


0.0188 


(17) 


A AAl C /I /1A 
O.OOlD (14) 


C/D 


A A/1 O /OA 

0.04o (z 




A A /I 1 C /I OA 

0.043j (io) 


A AO/; /OA 

0.03o (Z) 


A AAOC /I CA 

O.OOoj (i^) 


0.0189 


(17) 


A AAO C / 1 /I A 

O.OOzD (14) 




A AC7 /OA 

U.Oj / (Z 




A A /I A /OA 

o.o4y (z) 


A C\£iZ /OA 
O.OOJ (3) 


A AAOO /I AA 

— o.oooz (ly) 


0.032 (2) 


A AAA /OA 

— o.ooy yl) 


UlC 


A A/^;0 /OA 

o.Ooy (z 




A A'7 11 /'I OA 

0.0/ii (iy) 


A A^ 1 O /I OA 

o.oj ly (ly) 


A AOA/1 /I OA 

— 0.0z04 (1 /) 


0.0249 


(16) 


A AAl 0 /I CA 

0.0013 (Ij) 


UzC 


A A'TA /OA 

0.0/0 (z 




A AC^O /I CA 

O.Oddo (Id) 


A A/1 1 O /I OA 
0.041Z (1 /) 


A AA/IO /I /1A 

— 0.004z (14) 


0.0114 


(14) 


A AAOO /I OA 

O.OOzz (13) 


JN IC 


(\ (\A a A / 

O.U4o4 ( 


/;a 

6) 


A A/1/10 /11A 

U.044z (ij) 


A AO O /I / 1 /I A 

0.0334 (14) 


A AAA1 /I OA 

— o.ooy3 (iz) 


0.0156 


(12) 


A AAl O /I OA 

—0.0013 (iz) 




A A^l /^OA 

O.Ojj (z 




A A^O /'OA 

o.ojy (z) 


A AO/iA /I OA 

o.o3oo (ly) 


A AAOO /I OA 

o.oozy (1 /) 


0.0141 


(17) 


A AAOO /I /^A 

o.oozy (lo) 




A A^^ /''2A 




A A/i/i /OA 

O.Ooo (z) 


A AO'7 /OA 

0.03 / (z) 


A AAl A /I OA 

—0.0010 (iy) 


0.0153 


(19) 


A ni OA /I OA 

0.0130 (lo) 




W-WH-T- ^^Z 




0 nsoo /'1 

) 






0.0184 


(17) 




C4C 


0.053 (2) 




0.059 (2) 


0.037 (2) 


0.0008 (18) 


0.0176 


(18) 


-0.0027 (16) 


CSC 


0.055 (2) 




0.053 (2) 


0.034 (2) 


0.0017(17) 


0.0187 


(18) 


0.0030 (15) 


C6C 


0.0439 (1 


8) 


0.0445 (16) 


0.039 (2) 


0.0077 (15) 


0.0185 


(16) 


0.0020 (14) 


C7C 


0.046 (2) 




0.0417(17) 


0.047 (2) 


0.0048 (14) 


0.0198 


(17) 


-0.0018(14) 


CSC 


0.063 (3) 




0.0435 (18) 


0.066 (3) 


-0.0039 (17) 


0.034 (2) 


0.0017(18) 



Geometric parameters (A, °) 


OlA— HIA 


0.8200 


C2B— C3B 


1.379 (5) 


OlA— C3A 


1.341 (5) 


C3B— C4B 


1.395 (6) 


02A— C7A 


1.199 (5) 


C4B— H4B 


0.9300 


NIA— HIAA 


0.8600 


C4B— C5B 


1.379 (6) 


NIA— C7A 


1.331 (5) 


C5B— H5B 


0.9300 


NIA— C8A 


1.460 (5) 


C5B— C6B 


1.393 (5) 


CIA— HIAB 


0.9300 


C6B— C7B 


1.493 (5) 


CIA— C2A 


1.371 (6) 


C8B— H8BA 


0.9600 


CIA— C6A 


1.386 (5) 


C8B— H8BB 


0.9600 


C2A— H2A 


0.9300 


C8B— H8BC 


0.9600 


C2A— C3A 


1.394 (6) 


OIC— HlC 


0.8200 


C3A— C4A 


1.405 (5) 


OIC— C3C 


1.349 (5) 


C4A— H4A 


0.9300 


02C— C7C 


1.191 (5) 


C4A— C5A 


1.386 (5) 


NIC— HICA 


0.8600 


C5A— H5A 


0.9300 


NIC— C7C 


1.338 (5) 


C5A— C6A 


1.405 (5) 


NIC— C8C 


1.446 (5) 


C6A— C7A 


1.474 (5) 


CIC— HICB 


0.9300 


C8A— H8AA 


0.9600 


CIC— C2C 


1.376 (6) 


C8A— H8AB 


0.9600 


CIC— C6C 


1.385 (5) 


C8A— H8AC 


0.9600 


C2C— H2C 


0.9300 
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OIB— HIB 0.8200 

OIB— C3B 1.364 (5) 

02B— C7B 1.215 (5) 

NIB— HIBA 0.8600 

NIB— C7B 1.330(5) 

NIB— C8B 1.434(5) 

CIB— HIBB 0.9300 

CIB— C2B 1.387 (6) 

CIB— C6B 1.380 (6) 

C2B— H2B 0.9300 

C3A— OlA— HIA 109.5 

C7A— NIA— HIAA 121.2 

C7A— NIA— C8A 117.5(4) 

C8A— NIA— HIAA 121.2 

C2A— CIA— HIAB 119.2 

C2A— C 1 A— C6A 12 1 .5 (4) 

C6A— CIA— HIAB 119.2 

CIA— C2A— H2A 119.8 

CIA— C2A— C3A 120.4(3) 

C3A— C2A— H2A 119.8 

OlA— C3A— C2A 118.2(3) 

OlA— C3A— C4A 122.6 (4) 

C2A— C3A— C4A 119.2(3) 

C3A— C4A— H4A 120.1 

C5A— C4A— C3A 119.8(4) 

C5A— C4A— H4A 120.1 

C4A— C5A— H5A 119.7 

C4A— C5A— C6A 120.6 (3) 

C6A— C5A— H5A 119.7 

CIA— C6A— C5A 118.5(3) 

CIA— C6A— C7A 119.0(3) 

C5A— C6A— C7A 122.5 (3) 

02A— C7A— Nl A 1 2 1 .6 (4) 

02A— C7A— C6A 125.4(4) 

NIA— C7A— C6A 113.0(3) 

NIA— C8A— H8AA 109.5 

NIA— C8A— H8AB 109.5 

NIA— C8A— H8AC 109.5 

H8AA— C8A— H8AB 109.5 

H8AA— C8A— H8AC 109.5 

H8AB— C8A— H8AC 109.5 

C3B— OIB— HIB 109.5 

C7B— NIB— HIBA 121.3 

C7B— NIB— C8B 117.3(3) 

C8B— NIB— HIBA 121.3 

C2B— CIB— HIBB 119.8 

C6B— CIB— HIBB 119.8 

C6B— CIB— C2B 120.4 (4) 



C2C— C3C 1.395 (6) 

C3C— C4C 1.402 (6) 

C4C— H4C 0.9300 

C4C— C5C 1.380(6) 

C5C— H5C 0.9300 

C5C— C6C 1.397(5) 

C6C— C7C 1.484(5) 

CSC— H8CA 0.9600 

CSC— H8CB 0.9600 

CSC— H8CC 0.9600 

C4B— C5B— H5B 119.9 

C4B— C5B— C6B 120.2 (4) 

C6B— C5B— H5B 119.9 

CIB— C6B— C5B 119.6(4) 

CIB— C6B— C7B 121.8(3) 

C5B— C6B— C7B 118.6(4) 

02B— C7B— NIB 122.5 (4) 

02B— C7B— C6B 124.4 (4) 

NIB— C7B— C6B 113.1 (3) 

NIB— C8B— H8BA 109.5 

NIB— C8B— H8BB 109.5 

NIB— C8B— H8BC 109.5 

H8BA— C8B— H8BB 109.5 

H8BA— C8B— H8BC 109.5 

H8BB— C8B— H8BC 109.5 

C3C— OIC— HlC 109.5 

C7C— NIC— HICA 121.7 

C7C— NIC— CSC 116.6(4) 

CSC— NIC— HICA 121.7 

C2C— CIC— HICB 119.2 

C2C— CIC— C6C 121.6(4) 

C6C— CIC— HICB 119.2 

CIC— C2C— H2C 120.4 

CIC— C2C— C3C 119.2(4) 

C3C— C2C— H2C 120.4 

OIC— C3C— C2C 118.6(4) 

OIC— C3C— C4C 121.3(4) 

C2C— C3C— C4C 120.1 (4) 

C3C— C4C— H4C 120.2 

C5C— C4C— C3C 119.6(4) 

C5C— C4C— H4C 120.2 

C4C— C5C— H5C 119.7 

C4C— C5C— C6C 120.6 (3) 

C6C— C5C— H5C 119.7 

CIC— C6C— C5C 119.0(4) 

CIC— C6C— C7C 118.6(4) 

C5C— C6C— C7C 122.4 (3) 

02C— C7C— NIC 122.0 (4) 
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C 1 B — Lzb — HzB 


1 OA A 

120.0 


/-A'-N/^ r^nr~^ r~^£Lr~^ 

OzC — C7C — CoC 


125.6 (4) 


C3B — C2B — CIB 


120.0 (4) 


NIC — C7C — C6C 


112.4 (3) 


/"I'm /^"Tn TT'^n 

C3B — C2B — ^H2B 


120.0 


NIC — CSC — H8CA 


1 AA C 

109.5 


OIB— C3B— C2B 


123.4 (4) 


NIC— CSC— H8CB 


109.5 


OIB— C3B— C4B 


116.7(4) 


NIC— CSC— H8CC 


109.5 


C2B — C3B — C4B 


119.9 (4) 


H8CA — CSC — H8CB 


109.5 


/~iTr> /^/(n TT/iTi 

C3B — C4B — H4B 


1 '^A 1 

120.1 


H8CA — CSC — H8CC 


1 AA C 

109.5 


/^CT> /^/1T) /~^'?T~> 


1 1 A A ^ A\ 

119.9 (4) 


H8CB — C8C — H8CC 


1 AA C 

109.5 


/^CTl /^/ITJ TT/IFl 

C5B — C4B — H4B 


1 'lA 1 






UlA — CiA — C4A — C5A 


1 TA T /TX 

(3) 


C3B — C4B — C5B — CoB 


0,5 (6) 


/"^ 1 A /^"^ A /^T A 1 A 

CIA — CzA — CJA — UlA 


1 TA A /'/I \ 

179.9 (4) 


C4B — C5B — CoB — CIB 


-1.8 (6) 


A /~"^ A A A A 

C 1 A — CzA — C3 A — C4A 


O.o (6) 


ATi /^CTJ /~^zm /^TT> 

C4B — C5B — CoB — C7B 


177.3 (3) 


C 1 A — CoA — C7 A — 02 A 


-2.4 (5) 


C5B — C6B — C7B — 02B 


-3.0 (6) 


1 A /' A 1 A XT1 A 

C 1 A — C 6 A — C 7 A — N 1 A 


1 ^70 C /O \ 

178.5 (3) 


C5B — C6B — C7B — N IB 


176.9 (4) 


C2A — C 1 A — C6A — C5 A 


-0.7 (5) 


C6B — CIB — C2B — C3B 


-0.5 (6) 


Cz A — C 1 A — CoA — C7 A 


1 no '5 \ 

178.3 (3) 


CoB — NIB — C7B — (JzB 


0.8 (6) 


A /^O A A A A 

C2A — C3A — C4A — C5A 


-0.3 (5) 


^OT> XT1T1 /^Tr> /^/TTl 

C8B — NIB — C7B — C6B 


1 TA 1 /'>\ 

-179.1 (3) 


C3A — C4A — C5A — CoA 


-0.4 (5) 


OIC — C3C — C4C — C5C 


1 ^7 A /' / /I \ 

179.6 (4) 


C4A — C5 A — CoA — C 1 A 


A A /Z\ 

0.9 (5) 


C 1 C — C2C — C3C — 0 1 C 


—179.6 (4) 


A A t~^c A t^a A r^n a 
C4A — C5A — CoA — C7A 


—178.0 (3) 


CIC — C2C — C3C — C4C 


—0.6 (6) 


C5A — CoA — C7A — (JzA 


176.5 (4) 


C 1 C — CoC — C7C — 02C 


3.7 (6) 


C5A — CoA — C7A — NIA 


-2.6 (4) 


C 1 C — C6C — C7C — N 1 C 


-177.5 (3) 


t~^£^ A 1 A A A 

CoA — C 1 A — CzA — Ci A 


A A / 

0.0 (6) 


r^'^r^ r^^'xr^ r^tir^ r~^z/^ 

C2C — CIC — C6C — C5C 


1.6 (6) 


f~^0 A XT1 A A t~\'^ A 

CoA — N 1 A — C7A — (JzA 


-1.9 (6) 


C2C — C 1 C — C6C — C7C 


—178.3 (4) 


CoA — NIA — C7A — C6A 


177.2 (3) 


C2C — C3C — C4C — CSC 


0.6 (6) 


OIB — C3B — C4B — C5B 


1 "7 A O / /I \ 

179.8 (4) 


C3C — C4C — CSC — C6C 


0.4 (6) 


CIB — C2B — C3B — OIB 


1 T A T / /I \ 

-179.7 (4) 


C4C — CSC — C6C — C 1 C 


-1.5 (6) 










CIB— C6B— C7B— 02B 


176.1 (4) 


CSC— C6C— C7C— 02C 


-176.2 (4) 


C IB— C6B— C7B— NIB 


-3.9 (5) 


CSC— C6C— C7C— NIC 


2.7 (5) 


C2B— GIB- C6B— C5B 


1.8 (6) 


C6C— C 1 C— C2C— C3C 


-0.5 (7) 


C2B— CIB— C6B— C7B 


-177.3 (3) 


CSC— NIC— C7C— 02C 


-1.5 (6) 


C2B— C3B— C4B— C5B 


0.9 (6) 


CSC— NIC— C7C— C6C 


179.6 (3) 


Hydrogen-bond geometry (A, °) 


D—a-A 


Z)— H H-^ D-A 


D—n-A 


OU— HU--02C 


0.82 


1.94 2.749 (5) 


170 


C2^— H2^-NU" 


0.93 


2.66 3.267 (5) 


124 


CAA—mA-mB' 


0.93 


2.60 3.371 (S) 


141 


015— H1S-02S'" 


0.82 


1.98 2.784 (S) 


166 


C25— H2S-N1C*' 


0.93 


2.63 3.404 (5) 


142 


OIC— HlC-02^ 


0.82 


1.96 2.750(5) 


163 



Symmetry codes: (i) x^l,y, z-1; (ii) x, ->H-1, z+1/2; (iii) 1/2, -y+^12, z+V2. 
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